A new antibiotic, aplasmomycin, was isolated from a broth cultivated with a marine isolate of actinomycete, and inhibits Gram-positive bacteria in vitro and Plasmodium berghei in vivo. It is a natural ionophore and the structure of the Ag-salt was solved by an X-ray crystallographic analysis. It has a symmetric structure having boron in the centre of the molecule.
OK.AMI et al.1) have directed a search for biologically active substances from marine microorganisms.
In the course of their screening, they isolated from a marine habitat of an actinomycete, Chainia, a new substance named SS-228Y1,2) which has antibacterial activity and anti-malignant activity as well as inhibitory activity against dopamine-B-hydroxylase. This active principle was produced only in a medium containing Kobu-cha (powdered tangle sea weed, Laminarium). Another marine isolate belonging to Streptomyces griseus was found to produce a new active principle" only in diluted medium or Kobu-cha medium. The strain was named SS-20 and the active principle was extracted from the culture broth by organic solvents such as n-butyl acetate. It had inhibitory activity against Gram-positive bacteria in vitro and plasmodium in vivo when it was administered orally to mice infected with Plasmodium berghei. Because of its anti-plasmodium activity, it was named aplasmomycin. Further studies [flame reaction with alcohol (green color), color reaction with carlninic acid-sulfuric acid (red color) and colorimetric determination with BF,--methylene blue"] indicated that the antibiotic contained boron. The presence of boron was further confirmed by comparison with the derivative of triethanolamine-boric acid complex and the authentic derivative from boric acid.5) The molecular formula of aplasmomycin is C40H60O14BNa instead of the formula presented formerly, C41H60O14Na3). The temperature factors are of the form: ( 7) 15 ( 6) 5 ( 5) 9 ( 5) 14( 6) 32 ( 8) 38 ( 9) 16( 7) 13 ( 6) 19 ( 7) 35 ( 9) 38 (10) 78 (14) 56(12) 24( 8) 20 ( 7) 22( 7) 72(15) 33 ( 9) 16 ( 7) 37 ( 9) 14 ( 4) 2(10) 6 ( 7) -9 ( 7) -8 4 4 ( 4) 6 ( 3) 4 ( 4) -4( 4) -2( 4) -7 ( 7) 12( 6) -3 ( 6) -1(6) 13 ( 8) -1 (8) 4 ( 6) 8 ( 6) 0 ( 5) 14( 6) 7(11) -11 (7) 1(9) 1 ( 7) -1(7) 8(10) 25(10) 3 ( 8) 7 ( 7) 2 ( 7) hours, the intensities of the reference reflexions varied about 20%, those of 800 and 014 decreased gradually while that of 060 increased, and at the same time the crystal became slightly brownish in color. This is undoubtedly due to crystal deterioration resulting from X-ray irradiation but a correction to the intensity data was not applied. The intensities of 1513 hklreflexions out of 2561 theoretically possible ones within 20=100° were measured along with 370 hkl and hk2 reflexions. Those FRIEDEL reflexions were measured in pairs so that their intensity ratios would not be seriously affected by the deterioration.
The crystal data are shown in Table 1 . showed clearly that the right handed coordinate system is to be taken for the parameters listed in Table 2 . The final least-squares refinement was carried out in which the dispersion corrections for Ag atom were taken into accout and the following weighting system was adopted, ,/w= 0 when Fo< l0, ,/w=10/Fo when Fo> 10. The R-factor decreased to 0.084. The final atomic parameters are listed in Table 2 .
The chemical structure of the molecule is shown in Fig. 1 . As is clear from Fig. 1 The silver ion is coordinated to two oxygen atoms of boric acid, two hydroxyl oxygen atoms and a water oxygen atom completing a five coordinated system. The geometry of the coordination is depicted in Fig. 3 . The Ag-O lengths range from 2.37 A to 2.73 A. The conformation of the molecule is illustrated in Fig. 4 by a stereoscopic perspective drawing (plotted by the ORTEP program") viewed nearly parallel to the molecular diad axis. The conformations of the five-and six-membered heterocyclic rings can be seen in Fig. 5 in which the endocyclic torsion angles are written along with some other torsion angles. These angles differ only about several degrees between the two halves of the molecule related by the pseudo diad axis. Therefore, the following discussions will be made only for one half of the molecule unless otherwise stated. It is seen that the tetrahydropyran ring, consisting of Table 3 . The conformations along the carbon chain C(6)-C(7)-C(8)-C(9)-C(10)-C(11)=C(12)-C(13)-C(14) are all traps except the gauche conformation about the C (10)-C (11) bond. The ester linkage C (15)-0 (7)-C (l')-C (2') takes the traps conformation as usual. As a whole, there seems to be no particularly unstable conformation found in the present molecule except for the gauche conformation mentioned above. The silver ion is trapped in the molecule without causing much distorsion. The structure of aplasmomycin resembles that of boromycin. Especially, the structure of one of the two halves of the des-valine boromycin9) molecule containing a tetrahydrofuran ring is very similar. In Fig. 5 , the corresponding torsion angles formed in this part of the molecule are denoted with asterisks. It is seen that although the CI1=C12 double bond in aplasmomycin is hydrogenated in boromycin, they have very similar conformations and identical configurations at the asymmetric carbon atoms.
As shown in Fig. 6 , the 13C-nmr spectrum of aplasmomycin (dioxane-d8) showed 20 peaks.
Twenty of them indicated two carbon atoms by each signal. These data agree with the symmetric structure determined by X-ray crystallography. As shown in the structure, the boron atom is placed at the center of the symmetric molecule and forms a BOESEKEN complex of boric acid as in the boromycin9).
In contrast to boromycin, aplasmomycin does not contain D-valine. In the 13C-nmr spectrum of the preceding paper3), the small signal at 8 131.4 was thought to be one carbon atom, but this appears to be a noise signal.
